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Introduction

The lateral soft tissues of  the knee are arranged in three layers, 
which collectively have been referred to as the lateral collateral 
ligamentous complex. The most superficial layer is the lateral pa-
tellar retinaculum. The anterolateral ligament of  the knee may ex-
ist in the middle layer. The deeper layer is the lateral part of  the 
capsule [1].

Dr. Paul Segond was the first to describe that forced internal ro-
tation at the knee leads to a remarkable avulsion fracture at the 
anterolateral aspect of  proximal tibia ‘above and behind the tu-
bercle of  Gerdy’. In 1879, Segond described the structure at the 

anterolateral aspect of  knee as “a pearly, resistant, fibrous band 
which invariably showed extreme amounts of  tension during 
forced internal rotation of  the knee” attached to the eponymous 
Segond fracture [2].

Over years different authors used various terms to describe this 
structure at the anterolateral aspect of  knee such as “mid lateral 
capsular ligament”, “lateral capsular ligament”, “mid third lateral 
capsular ligament”, “anterior oblique band” [3-8]. The credit for 
coining the term “Anterolateral ligament “(ALL) of  knee is given 
to Vieira et al., [9].

Claes and colleagues published in their paper a distinct ligamen-
tous structure at the anterolateral aspect of  knee joint called ‘An-
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Abstract

Background: The original discovery of  an extra-articular ligamentous structure on the anterolateral aspect of  the knee, now 
called the “Anterolateral ligament (ALL)” is credited to Dr Paul Segond. The ALL plays a key role in maintaining the rotational 
stability of  tibia, hencea deeper comprehension of  morphology of  the ALL is necessary.
Objective:To study the qualitative and quantitative characteristics of  the ALL.
Materials and methods: The study was conducted on 44 embalmed human cadaveric knees (34 male and 10 female), mean age 
78.1 years.The various dimensions of  the ALL (length, width, thickness) were measured using Verniercaliper, and its relations 
with surrounding structures were noted. 
Results: The mean length of  the ALL in extension was 34.91±5.39mm and 39.15±5.46mm at 900 flexion, indicating stretch-
ing of  the ligament during mid-flexion. The mean width of  the ALL at femoral origin measured 8.33±2.74mm, at joint line 
9.50±3.06mm and distal flaring at tibial insertion was clearly visible with mean width of  10.45±2.63mm. The ALL thickness at 
the joint line after separating it from lateral meniscus was 5.37±0.91mm. The lateral tibial recess was 7.32±1.72mm. The aver-
age distance between the centre of  tibial ALL insertion to Gerdy's tubercle was 19.33±3.35mm and to the tip of  the fibular 
head was 21.03 ± 5.78mm. There were no significant sex differences in any of  the comparison.
Conclusion: This study clarifies the long-standing enigma surrounding the existence of  a ligamentous structure, connecting 
femur with the anterolateral aspect of  proximal tibia. 

Keywords: ALL: Antero Lateral Ligament; ACL: Anterior Cruciate Ligament; GT: Gerdy's Tubercle; ITB: Ilio Tibial Band; 
LCL: Lateral Collateral Ligament.
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terolateral ligament’. They have not only given appropriate refer-
ences to historical accomplishments but, delved more deeply into 
the origin, insertion and its relations to the surrounding struc-
tures[10].This has triggered the interest regarding the importance, 
function and potential need to reconstruct the anterolateral liga-
ment of  the knee when injured.

The clinical importance of  the ALL has been described after 
demonstrating in patients with possible combined anterior cruci-
ate ligament(ACL) and ALL rupture, there was residual rotational 
laxity which is a positive ‘pivot-shift’ test following isolated ACL 
reconstruction [11]. The concurrent reconstruction of  ACL and 
ALL results in significantly reduced internal rotation and axial 
plane tibial translation compared with isolated anterior cruciate 
ligament reconstruction [12].

The main goal of  this study was to study the existence and de-
tailed anatomical characteristics of  the ALL, as it plays a key role 
in maintaining the rotational stability of  tibia.

Materials and Methods

In this study 44 embalmed human cadaveric knees (34 male and 
10 female), mean age of  78.1 years (range 61-94) were collected 
from the department of  Anatomy, KVG Medical College and 
Hospital, Sullia. The specimens that had incision scars indicat-
ing a surgical history were excluded. The specimens with severe 
arthritis, osteophytes or degeneration that could cause difficulty 
with movements were excluded as well.
 
The dissection was performed according to the protocol estab-
lished by Claes et al. [10]. Dissection was centred on the lateral 
aspect of  the flexed knee and a large rectangular cutaneous flap 
was created. The iliotibial band (ITB) was defined and cut trans-
versely at approximately 6cm proximal to the lateral femoral epi-
condyle and then carefully released from its tibial attachment on 
Gerdy's tubercle. With ITB reflected, the superficial lamina of  the 
capsule was visualised. The lateral collateral ligament (LCL) was 
palpated with the knee in slight varus. With knee flexed to 60 de-
gree, distinct fibers running from lateral epicondyle to the proxi-
mal tibia posterior to Gerdy's tubercle was identified. The relation 
of  the ALL with surrounding structures was noted by delineating 
the lateral meniscus, the lateral inferior genicular artery, and the 
LCL and popliteus tendon. Finally, a qualitative and quantitative 
characteristic of  the ALL was studied. Each ALL was described 

with regard to origin, insertion, interconnecting fibers with LCL, 
lateral intermuscular septum and lateral meniscus. The following 
parameters of  the ALL were measured using aVerniercaliper:

1. The ALL length in extension and at flexion (900).
2. The ALL width at the femoral origin, joint line and at tibial 
insertion.
3. The ALL thickness at the joint line.
4. The depth of  the tibial synovial recess (distance between the 
proximal tibial cartilage surface and the insertional fold of  the 
ALL at the proximal tibia). 
5. The distance between the centre of  the ALL insertion to Ger-
dy's tubercle and to the tip of  the fibular head.

Statistical analysis

Quantitative characteristics were described using mean and stand-
ard deviation. The paired-t-test and Pearson correlation was used 
to assess changes within the ALL length from extension to 900 
flexion, and the width at femoral origin and at its insertion on the 
anterolateral aspect of  proximal tibia.

Results

The qualitative and quantitative characteristics of  the ALL.

Qualitative characteristics

A distinct ligamentous structure was identified in 40 knees 
(90.9%) out of  44 dissected specimens at the anterolateral side 
of  the knee joint connecting femur with tibia. The origin was 
from the lateral femoral epicondyle, anterior to LCL, proximal 
and posterior to the insertion of  the popliteus tendon. In major-
ity of  cases, the most superficial fibers of  the ALL continued 
with lateral intermuscular septum of  the thigh and posterior fib-
ers of  the proximal ALL merged with proximal part of  the LCL. 
The ALL described an oblique course to the anterolateral side 
of  the proximal tibia. The connecting fibers between the ALL 
and lateral meniscus was observedhence, the ALL was divided 
into meniscofemoral and meniscotibial portion above and under 
meniscal rim, respectively. At the level of  joint line, the lateral 
inferior genicular artery (LIGA) and vein were found between the 
ALL and the lateral meniscus. The tibial insertion of  the ALL was 
posterior to Gerdy's tubercle, with no connecting fibers to the 
ITB (Figure 1A).

Figure 1A. A photograph of  lateral view of  left knee showing the relations of  the ALL.
1B. Anatomic drawing showing the relations of  the ALL.

ALL – Anterolateral ligament; AB – meniscofemoral portion and BC- meniscotibial portion, BFT- Biceps femoris Tendon, FH- Fibular head, GT- Gerdy’s tubercle, 
ITB- Iliotibial band, JC-joint capsule, LCL- Lateral collateral ligament, LFC- Lateral femoral condyle, LFE – Lateral femoral epicondyle, LIGA- Lateral inferior genicular 

artery, LM- Lateral meniscus, PT – Popliteus tendon, T-Tibia.
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Quantitative characteristics

The mean length of  the ALL in extension was 34.91 ± 5.39mm, 
and 39.15 ± 5.46mm at 900 flexion. This increase in length at flex-
ion was highly significant (p<0.0001) (Graph1). The mean width 
of  the ALL at femoral origin measured 8.33 ± 2.74mm, at joint 
line 9.50 ± 3.06mm and distal flaring at tibial insertion was clearly 
visible with mean width of  10.45 ± 2.63mm which was highly 
significant (p<0.0001) (Graph 2). The ALL thickness at the joint 
line after separating it from lateral meniscus was 5.37 ± 0.91mm. 
The lateral tibial recess was 7.32 ± 1.72mm. The average distance 
between the centre of  tibial ALL insertion to Gerdy's tubercle 
was 19.33 ± 3.35mmand to the tip of  the fibular headwas 21.03 
± 5.78mm. The ALL insertion at the proximal tibia was grossly 
found in the middle of  the line connecting the Gerdy’s tubercle 
with the tip of  fibular head.

The mean length of  ALL, when knee extended was 34.90mm in 
males and 34.95mm in females. During flexion the mean length 
was 38.98mm for males and 39.65mm in females. The width of  
ALL at femoral origin and tibial insertion in males was 8.30mm 
and 10.38mm respectively and in females 8.45mm and 10.65 mm 
respectively. There was no significant sex difference in any of  the 
comparison.

Discussion

The most important observation of  the present study is that, 
a distinct ligamentous structure, the ALL was identified at the 
anterolateral aspect of  the human knee. The ALL has attracted 
many researchers attention, after the study by Claes et al., [10]. 
Nevertheless, a lot of  controversy exists regarding the presence 
and morphometric characteristics of  the ALL. Therefore, we 

conducted this morphometric study to analyze the ligamentous 
structure in the anterolaterlal region of  the knee.

In the present study, 40 out of  44 dissected knees, the ALL was 
found to originateon the lateral femoral epicondyle, proximal and 
posterior to the popliteus tendon insertion (Figure 1B). In this 
view Claes et al., [10] and our observations are concurrent. How-
ever, our findings do not agree with the description of  Vincent et 
al. [13], wherein they described in 9 out of  10 cases the origin of  
the ALL on the lateral femoral condyle, just anterior to the popli-
teus tendon insertion closely blending with its fibers.Dodds et al. 
[14] described the origin of  the ALL, just posterior and slightly 
proximal to the lateral collateral ligament. In our study, the ALL 
was closely related to the anterior fibers of  the proximal part of  
the lateral collateral ligament.Claes et al. [10] proposed the term 
‘lateral collateral ligament complex’ to include both the ALL and 
LCL, since their femoral origin was so closely associated. They 
considered the ALL as the lateral counterpart of  the deep medial 
collateral ligament.

The ALL was clearly distinguishable from the capsulo-osseous 
layer of  ITB (Figure 2). This observation is consistent with the 
previous reports wherein, the ‘capsulo-osseous layer of  the ITB’ 
has been described as originating from the investing fascia of  the 
lateral head of  gastrocnemius without any bony origin, coursing 
obliquely similar to the ALL and has tibial attachment in close 
relation to the ALL. The third layer of  the ITB, ‘capsulo-osseous 
layer’, which is seen after retracting the superficial and deep layers 
(Kaplan’s fibers), should not be confused with the ALL. However 
to understand the real significance of  the ALL and the capsulo-
osseous layer, further biomechanical and clinical research are nec-
essary [10, 15-17].

In the current study, a strong connection between the ALL and 
the periphery of  the middle third of  the lateral meniscus was ob-

Graph 1. Correlation of  length change pattern of  the ALL from extension to flexion (900).
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Graph 2. Correlation of  width of  the ALL at its femoral origin and at tibial insertion.
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served. Hence, the ALL was divided into meniscofemoral and 
meniscotibial portion (Figure 1A). This observation is concurrent 
with the studies by Claes et al.[10], Helito et al. [11], and Vincent 
et al. [13]. But not in line with Dodds et al. [14], wherein they 
explained, the ALL and the lateral meniscus had no connecting 
fibres. However, in association with ALL, additional fibres start-
ing at the lateral femoral epicondyle and running circumferentially 
around the rim of  lateral meniscus and getting inserted there was 
noted by some authors [11-17].

The ALL was described as a local thickening of  parallel bundles 
of  collagen fibers in the fibrous capsule at the anterolateral region 
of  the knee, and was defined as a capsular ligament of  the knee, 
named after the attachment site as the ‘anterolateral (capsular) lig-
ament [16]. We also agree on this view, as the fibers of  the anterior 
border of  the ALL had merged with the joint capsule (Figure1A).
The quantitative characteristics of  the ALL, compared with stud-
ies of  various authors (Table 1, 2). The differences in parameters 
could be due to varied population groups among the studies. We 
observed the insertion of  the ALL was approximately in the mid-

dle of  the line joining the Gerdy’s tubercle with the tip of  fibular 
head. This finding is concurrent with Claes et al. [10], Dodds et al. 
[14]. This surface anatomical landmark may aid during the ALL 
reconstruction.

The ALL plays a major role in controlling internal tibial rotation 
at knee flexion angles greater than 350 [19]. We also observed the 
ALL getting taut between 300-900 of  knee flexion and forced in-
ternal rotation.Monaco et al. [20] demonstrated in their biome-
chanical work that the soft tissue structures in the anterolateral 
part of  the knee are crucial for controlling internal rotation, 
whereas the ACL plays a minor role.

Rasmussen et al. [21], found that combined ACL and ALL re-
construction give a better surgical outcome, compared to isolated 
ACL reconstruction in knee injuries. Sonnery-Cottet et al. [22], 
found increased stability at 2-year follow up in patients who un-
derwent concurrent ACL and ALL reconstruction. The study 
compared preoperative versus postoperative pivot shift to define 
stability. The number of  grade one pivot shifts went from 41 

Figure 2. A Photograph of  lateral view of  left knee showing, that the ALL is visible after detaching the superficial, deep fib-
ers and the capsulo - osseous layer (COL) of  the ITB.

Legends:
ALL - Anterolateral ligament, COL- Capsulo-osseous layer, FH- Fibular head, GT - Gerdy’s tubercle, ITB- Iliotibial band, LCL- Lat-
eral collateral ligament, LFC- Lateral femoral condyle, LFE - Lateral femoral epicondyle, LIGA- Lateral inferior genicular artery, LM- 

Lateral meniscus.

Table 1. Comparison of  the mean length and width of  the ALL with the previous reports.

Authors Number of  speci-
mens and inci-
dence of  ALL

ALL length (mm) ALL width (mm)
Extension Flexion 

(900)
Femoral
origin

Joint
line

Tibial insertion

Claes et al. [10] 41 cadavers, 97% 38.5 ± 6.1 41.5 ± 6.7 8.3 ± 2.1 6.7 ± 3.0 11.2 ± 2.5
Helito et al. [11] 20 cadavers, 100% 37.3 ± 4.0 7.4 ± 1.7
Vincent et al [13] 10 cadavers, 100% 34.1 ± 3.4 8.2 ± 1.5 6.98 ± 0.95 - 9.36 ± 1.07
Stijak et al. [18] 14 cadavers, 50% 41± 3 4 ± 1.0
Present study 44 cadavers, 90.9% 34.91 ± 5.39 39.15 ± 5.46 8.33 ± 2.74 9.50 ± 3.06 10.45 ± 2.63

Table 2. Comparison of  the mean distance, between the tibial ALL insertion to the Gerdy’s tubercle and to the tip of  fibular 
head.

Authors Tibial ALL insertion to the 
Gerdy’s tubercle

Tibial  ALL  insertion to the 
tip of  fibular head

Claes et al. [10] 21.6 ± 4.0 mm 23.2 ± 5.7mm
Dodds et al. [14] 18 ± 3mm 17 ± 3mm

Present study 19.33 ± 3.35mm 21.03 ± 5.78mm
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to 7 and the number of  negative pivot shifts rose from 0 to 76 
(p<0.0001).

The bony avulsion of  the ALL is often pathognomonic of  ACL 
injuries. This explains the importance of  ALL in rotator knee in-
stability patterns encountered in ACL deficient knees (i.e., pivot 
shift phenomenon) [10]. Further studies are needed to understand 
the function of  the ALL and to decide its role in clinical knee inju-
ries.Added to the anatomical study, the advanced radiological, bio-
mechanical and clinical knowledge could broaden the treatment 
modalities in patients with the anterior cruciate ligament tear.

Conclusion

The information on the precise anatomy and function of  this 
entity has always been vague and confusing; hence, the present 
study was conducted. The study confirms the existence of  a dis-
tinct ligamentous structure, the ALL with consistent origin and 
insertion sites. It could be hypothesized to play a major role in 
maintaining the anterolateral stability of  knee. The morphometric 
characteristics of  the ALL of  the present study may be of  value 
during anatomic reconstruction of  the ALL. This is an attempt to 
reassess the lateral soft tissue of  the knee to elucidate the mor-
phology of  the ALL.
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